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$Q\RQHZKRZRUNVZLWKWKH\RXWKNQRZVWKDWWKHSHULRGRIDGROHVFHQFHLVDVSHFLI-
LFOLIHSKDVHIRU\RXQJVWXGHQWVȤ6RFLRFXOWXUDOFKDQJHVFKDQJLQJIDPLO\SDWWHUQV
WRRPDQ\LQFHQWLYHVDQGWKHVRFLDOSUHVVXUHLQPDQ\DUHDVRIKXPDQȢVOLIHȥS
FDQFDXVHSUREOHPVDQGWHHQDJHUVRIWHQGRQȢWGHDODSSURSULDWHO\ZLWKWKHLUIHHOLQJV
HPRWLRQVDQGH[SUHVVLRQV$OVRGXULQJWKLVWLPHZHKDYHFRPHWRH[SHFWGLIIHUHQW
DQGRIWHQUHEHOOLRXVDVZHOODVXQGHVLUDEOHEHKDYLRXUIURPWKH\RXQJER\VDQGJLUOV
(YHU\WHDFKHUHGXFDWRURUVRPHRQHZKRWDNHVFDUHRIVXFK\RXQJSHRSOHLVLQFOLQHGWR
VXSSRUWWKHPHIIHFWLYHO\DQGZKHQWKHIXQFWLRQDOGLVRUGHUVVWDUWWRDSSHDUWKH\ZDQW
WRUHDFWSRVLWLYHO\WRZDUGVWKHPDQGZRUNWRJHWKHUWRVROYHWKHLUSUREOHPV)RUWKRVH
SHRSOH ,ZRXOGKLJKO\ UHFRPPHQG WKH ERRNȤ6HOIGHVWUXFWLRQ FKLOGUHQ DQG \RXWKȥ
ZULWWHQE\%HDWD=LµõNRZVNDDQG-RZLWD:\FLVN
7KHWKHPHRIWKLVERRNLVDQLVVXHWKDWKDVEHHQDOZD\VUHDOO\LPSRUWDQWIRUHGX-
FDWLRQLVWVDFDGHPLFVPHQWDOKHDOWKSUDFWLWLRQHUVDQGIRUVRFLHW\DWODUJH7HHQDJHUV
RIWHQGLVSOD\EHKDYLRXUDOSDWWHUQVWKDWDUHFORVHO\UHODWHGWRVHOIGHVWUXFWLYHWHQGHQ-
FLHVHVSHFLDOO\GXULQJSXEHUW\,QVSLWHRIWKHIDFWWKDWPRVWRIWKHVHDWWLWXGHVKDYH
GHYHORSPHQWDOPHDQLQJDQGKDYHGLIIHUHQWSXUSRVHVȟJUDWLˋFDWLRQRISV\FKRORJLFDO
IXQFWLRQV UHGXFWLRQRIDQ[LHW\ IDFLQJFKDOOHQJHVRUSUREOHPVȟPD\KDYHQHJDWLYH
KHDOWKFRQVHTXHQFHVDQGHIIHFWVRQVRPDWLFGHYHORSPHQWS$GGLWLRQDOO\VRPH-
WKLQJWKDWPD\KDYHPLQLPL]HGWKHVRXUFHRIVWUHVVDFFRUGLQJWR\RXQJSHRSOHDS-
SHDUVWREHWKHFDXVHRIWKHLUOLPLWDWLRQVHQVODYLQJDQGDGGLFWLRQ
=LµõNRZVNDL:\FLVNFRQFHQWUDWHRQIRXUSKHQRPHQDLQWKHLUERRNHDWLQJGLVRU-
GHUVVHOIPXWLODWLRQH[FHVVLYHDOFRKRODQGHQHUJ\GULQNDEXVHDQGGUXJDGGLFWLRQ
7KLVGLVVHUWDWLRQLQFOXGHVVL[FKDSWHUV7KHˋUVWFKDSWHULVGHGLFDWHGWRWKHWRSLF
RID\RXWKLQWKHPRGHUQZRUOG$XWKRUVIRFXVRQDQVZHULQJWKHTXHVWLRQȡZKDWLVWKH
SURFHVVRIJURZLQJXSȢDQGWKHUHE\DQDO\VHRSSRUWXQLWLHVDQGULVNVDPRQJ\RXQJSHR-
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SOH7KH\ZULWHDERXWWHHQDJHUVȢQHHGVDQGGHYHORSPHQWDOWDVNV,QWKHˋUVWFKDSWHU
ZHFDQUHDGKRZ\RXQJSHRSOHYLHZWKHPVHOYHVDQGWKHLUbodies:ULWHUVDOVRSUHVHQW
SUREOHPVRI FULVLVDPRQJVW WKH\RXWK LWVHVVHQFHDQGSURFHVV5HDGHUVDUHDEOH WR
EHFRPHIDPLOLDUZLWK WKHPHFKDQLVPRI LGHQWLW\IRUPDWLRQ ,GHQWLW\VWDWXVHV WKHLU
FRQVHTXHQFHVDQGWKHUHOHYDQFHRIVXSSRUWV\VWHPVDUHGLVFXVVHGLQGHWDLOLQWKLVSDUW
RIWKHERRN,GHQWLW\GHYHORSPHQWLQWKHFRQWH[WRIIDPLO\SHHUJURXSDQGFXOWXUHLV
DOVRRXWOLQHGKHUHLQ5HDGHUVDUHIDPLOLDULVHGZLWKDGHWDLOHGFRQFHSWRIFRQQHFWLRQ
EHWZHHQVHOIGHVWUXFWLRQSUREOHPDWLFEHKDYLRXUDQGDGROHVFHQFHFULVLV3UREOHPVRI
FRQWHPSRUDU\\RXWKDUHDOVRSUHVHQWHGLQWKHUHVHDUFKLQWKHSK\VLRORJ\RIQHUYRXV
V\VWHP VHOIHVWHHPȟ DVVHVVLQJ WKH ERG\ \RXQJ SHRSOH DQGPHGLD DQG WHHQDJHUVȢ
PHQWDOKHDOWK
7KH VHFRQG FKDSWHU GHDOV ZLWK HDWLQJ DQG PDOQXWULWLRQ GHWDLOHG H[SODQDWLRQV
FODVVLˋFDWLRQGLDJQRVLVGLVVHPLQDWLQJDQGDGHVFULSWLRQRIWKHWUHDWPHQWDOORZVWKH
UHDGHUVWRH[SORUHDQGXQGHUVWDQGDGROHVFHQWHDWLQJGLVRUGHUV6RPHFRQGLWLRQVDQG
PHFKDQLVPVRIWKHGLVRUGHUDUHGLVFXVVHGWKURXJKELRSK\VLRORJLFDODQGVRFLDOIDFWRUV
cognitive recognitionVNLOOVDQGFXOWXUDODVSHFWV7KHVHFRQGFKDSWHUHQGVZLWKWKH3RO-
LVKDQGIRUHLJQUHSRUWVRQWKHVXEMHFW$XWKRUVLQGLFDWHWKHLPSRUWDQFHRIDEDODQFHG
GLHWGXULQJDSHULRGRILQWHQVHJURZWKDQGVRPDWLFGHYHORSPHQW7KH\HPSKDVL]HWKH
sensitivityRIWKHVSKHUHRIHDWLQJZKHUHSUREOHPVZLWKIXQFWLRQLQJRIWKHERG\PHQ-
WDODQGVRFLDOVWDWXVFDQEHVHHQ7KUHDWVZKLFKPD\KDYHQHJDWLYHHIIHFWVRQSHU-
FHSWLRQRISHRSOHUHDOLW\HVSHFLDOO\LQDYLUWXDOZRUOGDQGPHGLDDUHDOVRDUWLFXODWHG
7KH WKLUG FKDSWHU LV GHGLFDWHG WR WKH IRUPDWLRQ RI WHQGHQFLHV FRQQHFWHG ZLWK
VHOIKDUPLQJDQGWKHSV\FKRELRORJLFDOFKDUDFWHULVWLFVRI LQGLYLGXDOVZKRXQGHUWDNH
VXFKVWHSV7KLVSDUW WDNHV LQWRDFFRXQWȤHPRWLRQDOLW\ FRJQLWLYHSURFHVVHVPHQWDO
GHIHQFHVZD\VRIGHDOLQJZLWK VWUHVV DQ LPDJHRIself IXQFWLRQLQJRI LQWHUSHUVRQ-
DOUHODWLRQVKLSVDQGQHXURSK\VLRORJLFDOUHDFWLRQVȥS7KHFKDSWHUEHJLQVZLWK
WKHWHUPLQRORJ\XVHGLQWKHVHFDVHVFODVVLˋFDWLRQVGLDJQRVLVDQGWKHSRSXODULW\RI
VHOIKDUPLQJEHKDYLRXU7KHSURFHVVRIGLVVHPLQDWLQJ WKHVHZDVEDVHGRQD VXUYH\
FDUULHGRXWLQDQXPEHURIFRXQWULHV7KLVUHVHDUFKLVDVRXUFHRILPSRUWDQWLQIRUPD-
WLRQZKLFKVKRXOGEHWUHDWHGVHOHFWLYHO\)LUVWZHRXJKWWRDQDO\VHWKHVLWXDWLRQRI
DSHUVRQNHHSLQJLQPLQGWKHLUOLIHVWRU\DQGLQGLYLGXDOSV\FKRORJLFDOFRQVWUXFWLRQ
,Q WKH IRXUWKSDUWDOFRKRODEXVH LVSUHVHQWHG LQGHWDLO7KLVSUREOHPLVYHU\VLJ-
QLˋFDQWDQG,DJUHHZLWKWKHDXWKRUVWKDWDOFRKRODEXVHE\DGROHVFHQWVLVDULVN\EH-
KDYLRXUȤȪWKLVVXEVWDQFHGRHVQRWKDYHQHJDWLYHDVVRFLDWLRQVLQWKHVRFLHW\ȥS
$WWKHEHJLQQLQJUHDGHUVDUHIDPLOLDULVHGZLWKWKHWHUPLQRORJ\DQGUHVHDUFKRQWKH
XVHDQGDEXVHRIDOFRKRODQGHQHUJ\GULQNV7KHQWKHGLDJQRVLVDQGGLIIHUHQWGULQN-
LQJSDWWHUQVDUHSUHVHQWHG$XWKRUVGHVFULEHFLUFXPVWDQFHVDQGPHFKDQLVPRIXVLQJ
DOFRKRO0RUHRYHUWKH\FKDUDFWHUL]HKRZSHRSOHZLWKVXFKSUREOHPVIXQFWLRQLQVR-
FLHW\,QP\RSLQLRQDFUXFLDOSDUWLVWKHGHVFULSWLRQRIWUHDWLQJDQGSV\FKRWKHUDS\IRU
SHRSOHZKRKDYHDOFRKRODEXVHGLVRUGHUVDORQJZLWKWKHLUIDPLOLHV$WWKHHQGRIWKLV
FKDSWHUVRPHUHVHDUFKUHSRUWVDERXWWKHDEXVHRIDOFRKROFDUULHGRXWEHWZHHQ
DQGDUHVXPPDULVHG
7KHˋIWKFKDSWHUGHDOVZLWKSUREOHPDWLFXVHRISV\FKRDFWLYHVXEVWDQFHV7KHUHKDV
EHHQDVWHDG\LQFUHDVHLQVXSSO\RIV\QWKHWLFSV\FKRWURSLFGUXJVLQWKHPDUNHWZKLFK
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KDYHYDJXHVRXUFHFRPSRVLWLRQVDQGDUHQRWNQRZQZLGHO\ȟDVDUHVXOWPHGLFVDQG
ˋUVWUHVSRQGHUVRIWHQFDQQRWDSSO\FRUUHFWUHVFXHUHVXVFLWDWLRQSURFHGXUHVDIWHUDQ
DFFLGHQWRURYHUGRVH7KHUHIRUHSUHYHQWLYHWUHDWPHQWLVWUXO\LPSRUWDQW7KLVFKDSWHU
PLJKWEHXVHIXOHVSHFLDOO\ IRUSUDFWLWLRQHUV LQWKHDUHDRIHGXFDWLRQDQGFDUHJLYLQJ
ȟWHDFKHUVHGXFDWRUVSV\FKRORJLVWVSDUHQWVDQGPDQ\PRUHSHRSOH/LNHWKHRWKHU
SDUWVRIWKHERRNWKHˋIWKFKDSWHUEHJLQVZLWKWKHWHUPLQRORJ\DQGGHWDLOHGGHVFULS-
WLRQRIVRPHQDUFRWLFGUXJVDQGWKHLUXVDJHV:HFDQDOVRUHDGDERXWWKHDODUPLQJUH-
VXOWVRIUHVHDUFKRQWKHFRYHUDJHRIXVLQJVXFKGUXJVDQGHQKDQFHUVE\WHHQDJHUVDQG
LQIRUPDWLRQDERXWQHZSV\FKRDFWLYHVXEVWDQFHV7KHDXWKRUVGHVFULEHFRQGLWLRQVWKH
PHFKDQLVPDQGWKHVWDJHVRIGUXJDGGLFWLRQ
)XUWKHUPRUH WKH FRQVHTXHQFHV RI XVLQJ VXFK VXEVWDQFHV LQ WKH DUHD RIPHQWDO
VRFLDO DQG VRPDWLF V\PSWRPV DUH SUHVHQWHG ,Q WKH SDUW GHYRWHG WR WUHDWPHQW DQG
SV\FKRWKHUDS\UHDGHUVFDQJHWWRNQRZDERXWWKHQHZPRGHOVRIZRUNLQJZLWKSHR-
SOHVXIIHULQJIURPDGGLFWLRQDQGVXEVWDQFHDEXVHSUREOHPV7KHQHHGIRULQGLYLGXDO
WKHUDS\LVKLJKOLJKWHG7KLVFKDSWHUHQGVZLWKVWXGLHVLQWRSV\FKRDFWLYHVXEVWDQFHV
ZKHUHGLIIHUHQWDWWLWXGHVWRWKHSUREOHPDUHDVDQGUHVHDUFKGRQHLQPDQ\FRXQWULHV
are introduced and discussed. 
7KHODVWSDUWRIWKHERRNLVHQWLWOHGȤ7KHSUHYHQWLRQRIGHVWUXFWLYHEHKDYLRXUȥS
,QP\SRLQWRIYLHZWKLVFKDSWHULVLPSRUWDQWDQGXVHIXOIRUWKHSUHYHQWLRQRILQ-
DGHTXDWHDQGULVN\EHKDYLRXUDPRQJWKH\RXWK6FKRROVFDQXVHPDQ\SURSRVDOVUXOHV
DQGVROXWLRQVRIIHUHGE\SUDFWLWLRQHUVZULWHUVDQGRWKHUHVWDEOLVKPHQWVWDNLQJLQWR
DFFRXQWWKHLUVSHFLˋFLW\'LIIHUHQWZD\VWRFRXQWHUDFWDQGGHDOZLWKVHOIGHVWUXFWLYH
EHKDYLRXUVKDYHEHHQGLVFXVVHGEDVHGRQIRUHLJQOLWHUDWXUHPRVWO\IURPWKH86$7KH
DXWKRUVDUJXHWKDWWKHPHWKRGVDSSOLHGLQRWKHUHGXFDWLRQDOLQVWLWXWLRQVPD\EHDQ
LQVSLUDWLRQDQGDVRXUFHRINQRZOHGJHWRGHYHORSDFWLRQLQVSHFLDOLVWWHDPVDWRXUID-
FLOLWLHV7KLVFKDSWHUFRQWDLQVVRPHHOHPHQWVRISUHYHQWDWLYHV\VWHPZLWKLQWKHLQVWL-
WXWLRQDQGRQLQWHULQVWLWXWLRQDOEDVLV7KHUROHRIDGXOWJXDUGLDQVRIFKLOGUHQWHDFK-
HUVDQGRWKHUVFKRROVWDIIDQGWKHUROHRIDQHPHUJHQF\FRQWDFWLVDOVRGHVFULEHGLQ
GHWDLOV,QWKLVFKDSWHUZHFDQˋ QGJXLGHOLQHVIRUSURFHGXUHVDWVFKRROEHJLQQLQJZLWK
PRQLWRULQJWKHZDUQLQJVLJQDOVDQGHQGLQJZLWKWKHLQWHUYHQWLRQKRZHPSOR\HHVˋ QG
RXWDERXWWKHSUREOHPKRZWRWDONWRDWHHQDJHUȟEDVLFSULQFLSOHVRIFRPPXQLFDWLRQ
LQWHUYHQWLRQRXWVLGHRIVFKRROJURXSVFRRSHUDWLRQZLWKSDUHQWVRU OHJDOJXDUGLDQV
3URFHGXUDOLVVXHVDUHGLVFXVVHGEDVHGRQWKHGLVFRXUVHGHYHORSHGE\%:DOVK7KLV
SURFHGXUHWHQGVWRWDNHQRWLFHRIWHDFKHUVWXGHQWUHODWLRQVDWWLWXGHVWRZDUGVDWHHQ-
DJHUZKRKDVVHOIGHVWUXFWLYHEHKDYLRXUVDQGHPSKDVLVHVSHUVRQDODSSURDFKRIDQ
DGXOWJXDUGLDQ7KLVERRNLVDFROOHFWLRQSURYLGLQJXVHIXOLQIRUPDWLRQDERXWVHOIGH-
VWUXFWLYHEHKDYLRXUV,WKHOSVWRRUJDQL]HDQGHQULFKRXUNQRZOHGJHWKURXJKUHDGLQJ
DQGLQWHUSUHWLQJWHVWUHVXOWVDQGUHIHUULQJWRUHOHYDQWOLWHUDWXUH7KLVERRNLVZULWWHQLQ
DODQJXDJHWKDWLVˌ XLGDFFHVVLEOHDQGUHDGHUIULHQGO\7KHRSLQLRQVRIH[SHUWVLQFOXG-
HGLQWKLVHGLWLRQZKHUHWKH\VKDUHWKHLUH[SHUWLVHH[SHULHQFHVDQGFOLQLFDOSUDFWLFH
DUHRIFUXFLDOVLJQLˋFDQFH,QWKLVERRNHYHU\UHDGHUZLOOˋQGVFKHPDWLFVDQGPRGHOV
VKRZLQJPHFKDQLVPVV\VWHPDQGVWUXFWXUHVZKLFKPD\KHOSXQGHUVWDQGGHSHQGHQF\
DQGUHODWLRQVKLSV7KHVWDWLVWLFDOLQIRUPDWLRQUHIHUHQFHGLQWKLVERROLVRIWHQGHSLFWHG
LQWDEOHVVRWKHGDWDGLVFXVVHGLVWUDQVSDUHQWDQGZHOORUJDQL]HG$WWKHHQGRIWKH
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ERRNVXSSRUWLQJPDWHULDOVDUHLQFOXGHGWKHSURFHGXUHVKRZWRGHDOZLWKVHOIGHVWUXF-
WLYHEHKDYLRXUVWHVWVIRUJXDUGLDQVRI\RXQJLQGLYLGXDOVZKRWDNHULVN\DFWLRQVWLSV
IRUOHJDOJXDUGLDQVDERXWZDUQLQJVLJQDOVFRQQHFWHGZLWKVHOIPXWLODWLRQDORQJZLWK
GUXJDQGDOFRKRODEXVH7KHUHLVDOVRDWHVW$8',75HFRJQL]LQJ$OFRKRO3UREOHPV
DQGDWHVWGHYRWHGWRWKHGLDJQRVLVRIDGGLFWLRQIRUIDPLOLHV7KHVHUHVHDUFKWRROVPD\
EHXVHGLQGLDJQRVWLFZRUN
2YHUDOO LQ WKLV ERRN WKH DXWKRUV VXFFHHGHG LQ SUHVHQWLQJ WKH SKHQRPHQRQ RI
VHOIGHVWUXFWLRQIURPPXOWLSOHSHUVSHFWLYHVSV\FKRORJLFDOVRFLRORJLFDOPHGLFDODQG
QHXURSV\FKRORJLFDO+RZHYHUPRVWLPSRUWDQWRIDOOȟWKHSUHVHQWHGLQIRUPDWLRQDQG
IDFWVDUHRUJDQL]HGERWKLQSUDFWLFDODQGWKHRUHWLFDOWHUPV$VDWHDFKHU,KLJKO\UHF-
RPPHQGWKLVERRNWRDOOUHSUHVHQWDWLYHVRIOHDUQLQJHQYLURQPHQWVVWXGHQWVRISHG-
DJRJ\DQGSHRSOHZKRSDUWLFLSDWHLQWKHSURFHVVRIUDLVLQJ\RXQJSHRSOH7HHQDJHUVȢ
SDUHQWVVKRXOGDOVRUHDGWKLVSXEOLFDWLRQ$VD3K'VWXGHQW,UHFRPPHQGWKLVWH[WWR
WKHRULVWVDQGUHVHDUFKHUVLQWKHˋHOGVRIVRFLDOVFLHQFHVDQGKHDOWKVFLHQFH
FUNDING:7KLVUHVHDUFKUHFHLYHGQRH[WHUQDOIXQGLQJ
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